Introduction: Proximal hamstring tendinopathy (PHT) is the result of chronic overload caused by repetitive eccentric contraction. Surgical treatment becomes an option for patients with chronic symptoms that do not respond to conservative treatment.
Introduction
Diseases and injuries of the tendons are among the most common problems encountered in sports and are difficult to treat with a direct impact on the reduction of performance [1, 2, 3, 4] . The most common chronic lesions in the lower limbs involve the Patellar and Achilles tendons. Limited information exists about chronic proximal hamstring tendon disorders [5, 6, 7] . Proximal hamstring tendinopathy (PHT) is the result of chronic overload caused by repetitive eccentric contraction in hamstrings and in conjoined tendon origin [2, 3, 4, 5, 6, 7, 8] . It has been seen in athletes of various sports activities, especially in jumpers, sprinters and runners of middle and long distance [1, 9, 10, 11] .
The main finding of PHT is chronic pain in the lower gluteal region and progressive pain during sports activity, especially during running with a faster pace or sprinting, and most of them also suffer from pain at the site of the ischial tuberosity while sitting for a prolonged time, occasionally radiating to the midthigh [6, 7, 9] . No acute event is associated with the onset of pain, but most patients report prior hamstring injuries. Magnetic resonance imaging (MRI) is the method of choice for the diagnosis of this condition [12, 13, 14] .
The initial treatment is conservative and follows the same principles applied to other tendinopathies, including relative rest and ice to relieve symptoms, nonsteroidal anti-inflammatory drugs (NSAIDs), physical therapy and intratendinous injections of platelet-rich plasma (PRP) or corticosteroids [14, 15] . However, up to 20% of patients fail to respond to conservative treatment and remain symptomatic for longer than 6 months [6] . Surgical treatment becomes an option for patients with chronic, debilitating and refractory symptoms associated with typical imaging findings of PHT [7, 11, 12] .
This study presents a case of refractory PHT-treated surgically through modification of an existing technique for PHT treatment. The Ethics Committee at the Hospital Madre Teresa/Brazil approved this study, and a written informed consent was obtained from the patient's family before inclusion in the study. Physical examination demonstrated pain on palpation of the left ischial tuberosity and pain at the origin of the hamstrings caused by passive stretching of these muscles. The three pain provocation tests examined (Puranen-Orava, bent-knee stretch and modified bent knee stretch tests) were positive. The Victorian Institute of Sport Assessment proximal hamstring tendons (VISA-H) questionnaire on initial presentation is 23 [16] . The MRI revealed thickening of the proximal hamstrings complex with intrasubstancial heterogeneity and rupture, besides bone edema in ischial tuberosity (Fig. 1 ). The patient underwent conservative treatment for 6 months with relative rest, NSAIDs, specific physiotherapy and percutaneous corticosteroid injection guided by ultrasound. Due to maintenance of pain and functional limitation, surgical treatment was indicated.
Case Report

Surgical technique
Surgery was performed under spinal anesthesia with the patient in the prone position and the knee slightly flexed to relax the hamstring muscles and the sciatic nerve. A transversal posterior incision in the gluteal fold centered in the ischial tuberosity of 6 cm was made. The lower edge of the gluteus maximus muscle was freed, and the posterior cutaneous femoral nerve was identified and spared. The ischial tuberosity was easily exposed by retraction of the inferior border of the gluteus maximus muscle. The proximal attachment sites of the hamstring muscles were identified (Fig. 2) , and a longitudinal and transversal opening of the conjoint tendon with debridement of degenerated tissue was made. The remnant tendon was then reinserted into the ischial tuberosity with two metal anchors 5.0 mm by Krackow suture (Corkscrew®, Arthrex, FA, USA). After this, a transverse tenotomy was done to the thickened semimembranosus tendon 4 cm distal to the origin. The tenotomized semimembranosus tendon was then sutured securely to the biceps femoris tendon to prevent excessive retraction. After tenotomy, the sciatic nerve was explored, and the adhesions were freed (Figs. 3 and 4) .
Postoperatively, the patient was immobilized with a brace (X-Act™ ROM Hip Brace, DonJoy, CA, USA) in hip extension for 3 weeks. The patient was allowed to begin full weight bearing gradually during the first 3 weeks following surgery. Swimming and water training were allowed 3-4 weeks after surgery. Isometric and eccentric muscle exercises and bicycling with gradually increasing time and intensity were initiated after 4 weeks. On physical examination, the patient had significantly decreased tenderness to palpation of the proximal hamstring tendon, decreased pain with the aforementioned provocative maneuvers, and a significant decrease in pain with sitting (maximum, 1/10 intensity). He was able to begin speed training approximately 12 weeks after the initial examination, at which point his VISA-H score was 83 and he had complete resolution of the previously reported pain complaints with forward bending at the trunk or sitting. He continued to do the same eccentric hamstring exercise on the treadmill without change of form. 1 year after initial evaluation, the patient had not had a recurrence of pain, had a VISA-H score of 100, and had returned to competition 8 months after procedure.
Discussion
PHT was first described by Puranenand Orava in 1988 with the name of hamstring syndrome [8, 9] . The cause and pathophysiology of tendinopathy in humans have not yet been scientifically known but it has been proposed that the tendon's failed healing response to repetitive stretch and mechanical overload may be associated to the development of tendinosis [6, 8] . The differential diagnosis should consider acute hamstrings injury, piriformis syndrome, ischial bursitis, and chronic posterior thigh compartment syndrome [12, 17, 18] .
There is still no consensus on the best treatment for patients with PHT. Usually, the conservative treatment should be tried first. The same principles apply to other tendinopathies including relative rest and ice to relieve symptoms, NSAIDs drugs, eccentric strengthening of the hamstrings, and core stabilization [6, 19] . The time required for full recovery ranges from 1 to 3 months, and most patients have good results and return to sport activities, however, up to 20% of patients have conservative treatment failure and remain symptomatic for longer than 6 months [7, 19, 20] . In refractory cases to conventional treatment, other measures can be tried such as infiltration with corticosteroids, PRP therapy or shock wave [14, 15] .
The surgical procedure is an alternative for patients with chronic, debilitating, and refractory symptoms [7] . The semimembranosus tenotomy is the classical choice for being one of the most affected in PHT, transferring stress from the semimembranosus tendon to the biceps femoris and to the semitendinosus muscles. This stressshielding may assist the semimembranosus tendon to recover [8, 12] . The difference of the technique presented in this case relates to the fact of incorporating debridement of degenerated tissue with reinsertion of remnant tendon into the ischial tuberosity, which until the present has not been described for the treatment of chronic conditions; this reinsertion takes into account the anatomy of the proximal hamstring described by Philippon et al. [21] . The elimination of fibrous scar tissue combined with intermuscular suturing allows integral healing of muscle to muscle. It is believed that this decreases the chances of re-injury by eliminating the remodeling tissue that attempts to heal the musculotendinous injury. In addition, it allows the muscle to heal to the adjacent muscle in a tension-free manner, and thus, a stronger healing process will occur [2, 11, 18] .
The previous studies have shown that satisfactory results can often be expected after surgical treatment of PHT, even after failed conservative therapy [5, 8] . Lempainen et al. reported a semimembranosus tenotomy and exploration of the sciatic nerve with 89% of excellent and good results after 49 months of follow-up [8] . Benazzo et al. performed partial or multiple punctures to relax the myotendinous unit with an excellent result in 88% and good in 12% of cases, respectively. There were no regular or poor results and no recurrence. All patients returned to sports activity in the pre-symptom level. Both studies showed only transient complications [12] .
The limitations of this study are the report of a singular case and relatively short follow-up, which means that data must be interpreted with caution when extrapolated; however, the results are significant due to the rarity of injury and specific treatment. Because of low description, most of the published studies are case reports, so comparative studies addressing different methods have not been reported.
Conclusion
This article provides surgeons with a new surgical option for this debilitating condition with clinical and functional improvement after 12 months of follow-up.
Clinical Message
PHT is a common and limiting clinical condition among active patients. Surgical treatment becomes an option for patients with chronic, debilitating and refractory symptoms associated with typical imaging findings. Debridement of the conjoint tendon and its reinsertion associated with semimembranosus tenotomy is a new technique described and has shown good results and is thus an option for the treatment of this pathology after 12 months of follow-up.
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